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A talalmany targya iftjaras nagytisztasdgu (I) keplettt 3,5 Jfcino-6-(23-dikl6r-f«iil)- 

1,2,4-triazin eldallftasdra. 

Ismeretes, hogy a 3,5-diamino-6-(2,3-diM6r-feaiil)-l,2,4-triazin, mas neven lamotrigin szamos 
kozponti idegrendszeri betegseg (pi. epilepszia) kezelesere szolgal6 gydgyaszati keszftmeny 
hat6anyaga. 

A szubsztitualt 3,5-diamino-l,2,4-triazin szarmazeTcok elSallftasa ismert az irodalombdl. Az 
Agr. Res. Serv. 3 188 (1966) es a J. Med. Chem. 8 859 (1972) cikkek egy altalanos szintezist 
ismertetnek, amelyben helyettesftett szarmazekokat allftanak elfi benzoil-cianid es amino- 
guanidin savas kozegben Iejatsz6d6 kondenzacios reakciojaval, majd az fgy kapott adduktot 
higosan ciklizaljak. Az EP 21 121 szamii eur6pai szabadalomban foglaltak szerint az 
eldzdekben emlftett eljarassal analdg m6don 2,3-diklor-benzoil-cianidot reagaltattak amino- 
guanidin mdrogen-karbonat sojaval dimetil-szulfoxidban, 8N satetromsav jelenl6t€ben 7 
napos reakcioiddvel. A kapott adduktot metanolos kalium-hidroxid oldattal ciklizdlt&c a 
vegtennekke a kiindulasi anyagra vonatkoztatva 15%-os termelessel. LenyegeT>en hasonlo 
eljarast ismertet az EP 142306 szamii eurdpai szabadalom is. A fenti eljarasok hatranya a 
rendkmil agresszrv reakciokSzeg, a hosszu* reakcididd, valamint az igen alacsony termelds. 
Az EP 247842 szdmu" europai szabadalom egy olyan eljarast ismertet, amelyben 8N 
sal&romsav helyett 8 mdlos kensav oldatot hasznalnak a kondenzacids reakcioban, 48 6ras 
reakci6id6 mellett. A ciklizalast n-propilalkoholban tQrtenS forralassal hajtjak v6gre. A 
termeles 41%. Ennek az eljarasnak is hatranya az alacsony termeles, valamint az agresszrv 
reakciokdzeg. 

Lenyeg€ben a fenti eljarashoz hasonl6 eljarast ismertet az US 6111101 szamu amerikai 
egyesiilt allamokbeli szabadalmi dokumentum, melyben a kondenzaci6t big kensav es 
acetonitril elegyben hajtjak vegre 60 6ras reakci6id6 alatt, majd a ciklizalast 1%-os vizes 
kalium-bidroxid oldattal vegzik. A termeles 44%. A nyers termeket metanolban derftessel 



tortend atkristalyosft^^ tisztftjak. Az eljaras hatranya az a^^^fv kozeg, az alacsony 
hozam, valamint az igen hosszu reakci6ido. 

Az el6z6 eljaras mddosftasat ismerteti az EP 963980 szdmti eurdpai szabadalom, melyben a 
ciklizalasi reakci6t n-propanolban tortend forralassal vegzik. A termelds 60%. A termdket n- 
propanolbdl tdrtehd kristalyosftassal tisztftjak. Ennek az eljarasnak is hatranya a hosszu 
reakcididd, valamint az agresszfv reakcid kozeg. 

A WO 96/20934 nemzetkozi szabadalmi bejelentes szerint egy nehdzkesen eldallfthatd 

intermediert fotokdmiai reaktorban tdrtend ciklizalassal alakftanak 80%-os termelessel 

lamotriginnd. Az eljaras hatranya, hogy ipari mddszerkent nem vehetd szamftasba. 

A WO 96/20935 nemzetkdzi szabadalmi bejelentes szerzoi hatldpeses, iparilag igen nehezen 

megvaldsfthatd, bonyolult szintezisiiton allftjak eld igen alacsony hozammal a vdgtermdket. 

Az eljaras hatranya a bonyolult szintdzisdt, az alkalmazott veszdlyes reagensek 6s az alacsony 

termelds. 

Jdl lathatd tehat a fentebb elmondottak alapjan, hogy az eddig ismerttd valt eljarasok szerint a 
lamotrigint, illetve a hozzavezeto adduktot alacsony hozammal, hosszu reakcididdt ds 
agresszfv anyagokat alkalmazva lehet eldallftani. Ezert cdlul tuzttik ki egy olyan iparilag 
alkalmazhatd eljaras kidolgozasat, amelynek soran egyszeru ipari muveletek alkalmazasaval, 
gazdasagosan, rdvid reakcididdvel, veszdlyes anyagok melldzesdvel jd termelessel 
nagytisztasagti lamotrigin allfthatd eld. 

Meglepo mddon azt talaltuk, hogy egyfeldl a (H) kepletu 2,3-dikldr-benzoU-cianid (IV) 
kepletu addukttd alakftasahoz a savas kdzeget biztosftd metahszulfonsavat alkalmazva 
rendkfvul rdvid, minddssze 1 dra reakcididd alatt kozel kvantitatfve kepzddik a (IV) kepletu 
addukt, fgy nem szuksdges nagymennyisdgtt asvanyi sav alkalmazasa, masfeldl a reakcidban 
az aminoguanidin uj, irodalombdl eddig nem ismert (IH) kdplettt dimezilat sdjat alkalmazva 
gyakorlatilag kvantitatfwa tehetd a reakcid. Meglepetessel tapasztaltuk tovabba, hogy a 



ciklizalfisi lepesben i^^eziumoxidot alkalmazva b£zisk6nt nov^^o a termel6s a reakcioidS 
hosszabod&a n61kul, valamint kikuszobolheto a meU€kterm6kek k6pz5d6se. Az eddig ismert 
eljfirasokban vagy eros b£zist alkalmaztak, melynek kovetkezeben a termSc mindig 
tartalmazott hidrolizdlt termeket (mint pi. az EP 963980 szamu europai szabadalom szerinti 
eljir&sal elodllftott termek), illetve nem alkalmaztak bazist es fgy nem volt teljes a ciklizaldsi 
reakcid. A magn6ziumoxid alkalmaz&akor a fenti nehezsegek nem 16pnek fel. 
Az dtkristdlyosftasi \6p6s kidolgozasakor meglepS m6don azt tapasztaltuk, hogy acetont 
alkalmazva 99,9 %-n41 is nagyobb tisztasdgu termeket kapunk igen j6, 70 %-os hozammal. 
A talfilmdny tirgya tehfit tfj eljards nagytisztasdgu (I) k6plettt 3,5-diamino.6-(2 t 3-dikl6r-fenil)- 
1,2,4-triazin elodlltasara (II) kdplettt 2,3-dikl6r-benzoil-cianidb61 kiindulva oly m6don, hogy 
azt elobb metSnszulfonsavas kozegben az i5j (HI) kgpletfi aminoguanidin dimezilat s6val 
reagaltatjuk 6s a keletkezett (IV) k6pletft addukt vegyiiletet izol£l£s n&kul magnezium-oxidot 
alkalmazva alakftjuk lamotriginne. Az fgy kapott nyers lamotrigint sziiks6g eset6n acetonbol 
csontszgnnel derftve atkristaiyosftjuk. 

A talSlmfiny szerinti eljdrdsnak szdmos elfinye van az eddig ismertt6 v£lt eljarfisokkal 
szemben. A talalmdny szerinti eljdrds f6 elonye abban rejlik, hogy kozel kvantitatfv 
termetessel nagytisztasdgu v6gterm€k dllfthatd eld. Tov£bbi elSnyei az eljSrdsnak, hogy nem 
hasznalnak agresszfv, mergezS reagenseket, valamint a reakcididd rovid, kulonosen a technika 
Sllfisa szerint ismert elj&Ssokkal osszehasonlftva. Tovabta szint6n jelentds el6ny, hogy 
kivitelez&e nem ig6nyel bonyolult, drfiga szerkezeti anyagti ipari berendez6st 
A taldlmSnyban lefrt eljdrSsban az addukt kepz&i reakci6t 30-100 °C-on, a kiindulSsi 2,3- 
diklor-benzoil-cianidra szamolva 3-6 m61 met&nszulfonsavban 1-2 m61 aminoguanidin s6t 
alkalmazva valdsftjuk meg. A ciklizfil&i reakcitft az addukt izolfildsa nelkiil 2-5 m61 
magn6zium-oxid jelenl6t€ben 50-80 °C-on hajtjuk v€gre. A nyers termeket csontszenet 
alkalmazva derft6szerk€nt, szerves olddszerbdl Stkrist&yosfthatjuk. 



A tal&lm£ny szerinti ^Plsban ugy celszeru eljdrni, hogy az ad(M^epz6si reakciot 70 °C-on 
4,2 m61 metanszulfonsav jelenl6teben elonyosen 1,3 m61 aminoguanidinnel, dimezilat sojfit 
alkalmazva vegezziik acetonitrilt alkalmazva koszolvensk6nt egy 6ra reakcidido alatt A 
term6ket izolalas n61kiil 3,75 m61 magn6zium-oxid vizes szuszpenziqj aval reagaltatjuk 
elonyosen 70 °C homers ekleten 4 6ran keresztiil. A magnezium s6t melegen kiszfirjiik, majd a 
szfirletet desztillal&sal t6m6nyftjulc A kivdlt termeket szur&sel izolaljuk. A nyers lamotrigin 
termel6s 90-95%, 2,3-dikl6r-benzoil-cianidra vonatkoztatva. 

Sztikseg szerint a nyers term6ket csontszenet alkalmazdsfival acetonb61 atkristfilyosftva 
nagyon nagy tisztas£gu 3,5^amino-6-(2,3-diklorofenil)-l,2,4-triazint kapunk, melynek 
osszes szennyeztije kevesebb, mint 0,1 %. 

A talalm&iy szerinti eljdrast az alabbi peldakon mutatjuk be anelkul, hogy ig6nyunket 
kiz£r61ag a bemutatottakra korl£tozn£nk. 
1. pelda 

Aminoguanidin dimezilat 

250 ml-es mdgneses keverovel, hom6r6vel, visszafolyat6 hutfivel 6s adagol6tolcs6rrel ellatott 
gomblombikba bem6riink 13,61 g (0,1 m61) aminoguanidin bikarbonatot 6s 20-22°C-on 
felszuszpenddljuk 36 ml metanolban. A szuszpenzi6hoz 1,5 6ra alatt 21,14 g (0,22 m61) 
metanszulf ons avat csepegtetunk, mikdzben a reakcidelegy h6m6rs6klete 40-45°C-ra 
emelkedik. A beadagolSs utan a kapott oldatot 65-70°C-on kevertetjiik 15 percig, majd 
visszahfltjuk -3-(-5)°C-ra 6s ezen a h6m6rs6kleten kevertetjiik 1 6rdt A kristdlyokat kiszftrjuk 
6s 6,8 ml -3-(-5)°C-os metanollal mossuk. 

A kapott krist£lyos anyagot 45-50°C-on 6-10 kPa nyomdson vflammszSrft6szekr6nyben 
szSrftjuk. 

A kapott term6k sulya 23,46 g (88,10 ) feh6r krist&y, olvadfispont: 147,5°C. 



2. pelda 

3^-diamino-6<2^-dikI6r-fenil)-lA4.triaziii 

Negynyaku 500 ml-es keverovel, adagolot61cs6rrel, hSmerovel ell&ott lombikba bem&unk 
24,0 g metanszulfonsavat 6s 21,0 g (0,079 mol) aminoguanidin dimezil&tot A szuszpenziot 
65-70 °C-ra melegitjuL A keverek negyed 6ra utan csaknem homog6nn6 vdlik, ekkor 
hozzdcsurgatjuk a 12,0 g (0,06 m61) 2,3-dikl6r-benzoUcianid & 10 ml acetonitril 25-30°C-os 
oldatft. A kevereket egy 6rfn keresztiil 65-70 °C-on kevertetjiik. Kozben 9 g (0,223 mol) 
magnfeium-oxidot 60 ml vizben kevertetunk 5 percig 6s az fgy k6szult szuszpenzi6t tobb 
r&zletben reakcioelegyhez csepegtetjiik 10 perc alatt 

A h6m6rs€klet& 70°C-ra emeljiik, fgy forraljuk a reakcidelegyet 3 6ran keresztiil. 
A reakci6elegyet f orr6n szfirjiik. A szfirlethez 90 ml vizet ontttnk majd, beparoljuk 6s 
60 ml vizet ontunk hozzS. Egy 0-5 °C-on kevertetjiik, majd sztirjuk. Az anyagot vizzel 

mossuk. Infraldmpa alatt 60-70 °C-on szfirftjuk. 

Termeles: 14,3 g nyers 3,S-diamino-6-(2,3-dikl6r-fenil)-l,2,4-triazin ( 93,1% ), olvadaspont: 
212-216 °C. 

3. p&da 

Krist%ositott3,5-dianiino-6-(2,3-dikl6r-fenil)-l,2,4-triaziii 

BemerOnk 10 g 3,5-<Uainino-6-(2,3-dikl6r-fena)-l,2,4-triazint 6s reflux kdzben feloldjuk 400 
ml acetonban. Oldddas utan 0,5 g csontszenet adunk hozza es 5 percig forraljuk. A deritSszert 
kiszurjuk, a szurletet 0-5 °C-ra hutjiik. A kivalt feher kristalyokat kiszurjOk, 90 °C-on 
vakumban szaritjuk. 

Termeles: 7,0 g (70 %), olvadaspont: 215-219 °C. 




Igenypontok 



Eljaras 3,5-diamino-6K23-diM6r-fenn>l,2,4-Mazin (I) elo£llit£sara 2,3-dfldor- 
benzoil-cianidbol & aminoguanidin s6b61 kiindulva azzal jellemezve, hogy 2,3-dikl6r- 
benzoil-cianidot (II) reag&tatunk 1-2 m61 ekvivalens aminoguanidin s6val 3-6 m61 
ekvivalens metdnszulfonsavban, majd a kapott addukt vegyuletet (TV) izolalas nelkiil 
magn6zium-oxid jelenleteben ciklizdljuk 6s sziikseg szerint a kapott nyers term6ket 
szerves olddszerbol atkrist&yosftjuk- 

Az 1. igenypont szerinti elj£r£s azzal jellemezve, hogy aminoguanidin s6k6nt 
aminoguanidin dimezilatot (HI) alkalmazunk. 

Az 2. igenypont szerinti elj&tfs azzal jellemezve, hogy 1,3 m61 ekvivalens 
aminoguanidin dimezilatot (ID) alkalmazunk. 

Az 1. ig6nypont szerinti elj£r£s azzal jellemezve, hogy 4,2 m61 ekvivalens 



metans zulf ons avat alkalmazunk. 

Az 1. igenypont szerinti eljSrSs azzal jellemezve, hogy a ciklizSl&i reakcidt 2-4 m61 
ekvivalens magnezium-oxid jelenl6t€ben v6gezziik. 

Az 5. ig6nypont szerinti eljSrds azzal jellemezve, hogy a cikliz£ldsi reakciohoz 3,75 
m61 ekvivalens magn6zium-oxidot alkalmazunk. 

Az 1. ig6nypont szerinti elj&Ss azzal jellemezve, hogy az £tkrist%osft£st acetonban 
v^gezziik. 

Aminoguanidin dimezilat (HI). 
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NEW PROCESS FOR THE SYNTHESIS OF HIGH PURITY 3.5- 
DIAMmO^(23-DICHLOROPHEN^ 

The present invention relates to a new process for the synthesis of high 
5 purity 3,5^amino«6<2,3^chlorophenyl)-l ,2,4-triazine of formula (I). 

It is well known, that 3 5 5^amino-6-(2,3-dichlorophen)l)-l^,4-triazine, 
also known as lamotrigine, is the active ingredient of several pharmaceutical 
compositions used for the treatment of different diseases of the central nervous 
system (e.g. epilepsy). 
10 The synthesis of substituted 3,5niiamino-l,2,4-triazine derivatives is 

, known from the literature. In the following publications the general synthesis of 
substituted derivatives is described - Agr. Res. Serv. 3 188 (1966) and J. Med 
Chem. 8 859 (1972) - according to which benzoyl cyanide is reacted with 
aminoguanidine in acidic medium and the so obtained adduct is cyclized under 
15 basic conditions. According to the process described in the European Patent No. 
21121 - analogously to the method described above - 2,3-dichlorobenzoyl 
cyanide is reacted with the hydrogencarbonate salt of aminoguanidine in dimethyl 
sulfoxide as solvent, in the presence of 8 N nitric acid for 7 days. The obtained 
adduct is cyclized with methanolic potassium hydroxide solution to the final 
20 product in 15 % yield - calculated on the starting material. Basically similar 
process is described in the European Patent No. 142306. The disadvantages of the 
above processes are the extremely aggressive reaction medium, the long reaction 
time as well as the very low yield. 

The European Patent No. 247842 describes a process in which 8 M 
25 solution of sulfuric acid is used instead of 8 N nitric acid in the condensation 
reaction, and the reaction time is 48 h. The cyclization reaction is earned out in n- 
propanol at reflux temperature. The yield is 41 %. The disadvantages of this 
process are the low yield and the aggressive reaction medium. 

Basically similar process is described in the United States Patent No. 
30 6111 101, in which the condensation is carried out in a mixture of diluted sulfuric 
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acid and acetonitrile for 60 h, then the cyclization is carried out with 1 % aqueous 
potassium hydroxide solution. The yield is 44 %. The crude product is purified by 
recrystallization from methanol with the help of clarifier. The disadvantages of the 
process are the aggressive medium, the low yield and the very long reaction time. 

5 The modification of the above process is described in the European Patent 

No. 963980, in which the cyclization reaction is carried out in n-propanol at reflux 
temperature. The yield is 60 %. The product is purified by recrystallization from 
n-propanol. The disadvantages of this process are also the long reaction time and 
the aggressive reaction medium. 

10 According to the International Patent Application No. WO96/20934 an 

intermediate, which is prepared with great difficulty, is converted into lamotrigine 
by cyclizing in a photochemical reactor in 80 % yield. The disadvantage of the 
process is that it can not be applied on industrial scale. 

The International Patent Application No. WO96/20935 describes a six-step 

15 synthesis, which is difficult to carry out and hardly realizable on industrial scale, 
as well as the yield of the final product is very low. The disadvantages of the 
process are the complicated synthesis, the applied hazardous reagents and the low 
yield. 

It is apparent from the above mentioned facts, that according to the known 
20 processes the lamotrigine and the intermediate adduct can only be synthesized in 
low yield using aggressive reagents and long reaction time. Our aim was to 
elaborate an industrially applicable process, in which simple industrial operations 
are used and high purity lamotrigine can be synthesized in good yield, 
economically, applying short reaction times, without using hazardous reagents. 
25 Surprisingly it was found, that on one hand the transformation of 2,3- 

dichlorobenzoyl cyanide of formula (II) into the adduct of formula (IV) can be 
carried out in one hour using methanesulfonic acid as acidic medium and the yield 
of the adduct of formula (IV) is almost quantitative, therefore the use of large 
quantity of mineral acid is not necessary, on the other hand the reaction can be 
30 carried out in almost quantitative yield by applying the new dimesylate salt of 
aminoguanidine of formula (III). It was found furthermore, that the yield can be 
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increased by u si ng magnesium oxide as base in the cyclization reaction without 
lengthening the reaction time, and the formation of by-products can also be 
avoided In the known procedures either strong base was applied, consequently 
the product always contained hydrolyzed by-product.(e.g. the product synthesized 
5 according to the process of the European Patent No. 963980), or base was not 
used at all and therefore the cyclization reaction was not complete. The use of 
magnesium oxide eliminated all these difficulties. 

During the elaboration of the recrystallization step it was found, that using 
acetone as solvent the product can be obtained in more than 99.9 % purity and in 
10 70 % yield. 

Therefore the object of the invention is a new process for the synthesis of 
high purity 3,5-diamino-6-(2,3-dchlon)phenyl)-l,2,4-triazine of formula (I), 
using 2,3-dichlorobenzoyl cyanide as starting material and reacting it with the 
new dimesylate salt of aminoguanidine of formula (III) in the presence of 
15 methanesulfonic acid, then transforming the obtained adduct of formula (IV) 
without isolation into lamotrigine with magnesium oxide. In given case the so 
obtained crude lamotrigine is recrystallized from acetone using charcoal as 
clarifier. 

The process of this invention has several advantages in contrast to the 
20 known procedures. The main advantage of the process of this invention is the 
production of high purity final product in almost quantitative yield Further 
advantages of this process are the elimination of aggressive, hazardous reagents 
and the short reaction time compared to the known procedures. Considerable 
advantage of this process is furthermore that it does not require complicated 
25 industrial equipment of expensive structural material. 

According to this invention the adduct formation reaction is carried out at 
30-100 °C, in 3-6 mol equivalent of methanesulfonic acid using 1-2 mol 
equivalent of aminoguanidine salt (both calculated on 2,3-dichlorobenzoyl 
cyanide starting material). The cyclization reaction is carried out without isolation 
30 of the adduct at 50-80 °C in the presence of 2-5 mol equivalent of magnesium 



WO 2004/026845 



PCT/HU2003/000072 



oxide. The crude product can be recrystallized from a proper organic solvent 
using charcoal as clarifier. 

According to this invention the adduct formation reaction can preferably 
be carried out at 70 °C, in the presence of 4.2 mol equivalent of methanesulfonic 
5 acid, using 1.3 mol equivalent of dimesylate salt of aminoguanidine and 
acetonitrile as cosolvent and the reaction time is one hour. The product is reacted 
with an aqueous suspension of 3.75 mol equivalent of magnesium oxide without 
isolation, preferably at 70 °C for 4 h. The hot magnesium salt is filtered off, and 
the filtrate is concentrated by distillation. The separated product is filtered off. 
10 The yield of the crude lamotrigine is 90-95 %, calculated on 2,3-dichlorobenzoyl 
cyanide. 

In given case the crude product is recrystallized from acetone using 
charcoal as clarifier to obtain high purity 3,5-diamino-6-(2,3-dichlorophenyl)- 
1,2,4-triazine, the total amount of impurities of which is less than 0.1 %. 
15 The invention is illustrated by the following non-limiting examples. 

Example 1 

Aminoguanidine dimesylate 

13.61 g (0.1 mol) of aminoguanidine bicaibonate is suspended in 36 ml of 
20 methanol at 20-22 °C in a 250 ml round bottom flask, equipped with a magnetic 
stirrer, a thermometer, a reflux condenser and a dropping funnel. 21.14 g (0.22 
mol) of methanesulfonic acid is added dropwise to the suspension over a period of 
1.5 h, while the temperature of the reaction is allowed to rise to 40-45 °C. After 
the addition the obtained solution is stirred at 65-70 °C for 15 min, then cooled to 
25 (-3)-(-5) °C and stirred at this temperature for 1 h. The precipitated crystals are 
filtered off and washed with 6.8 ml of methanol of (-3>(-5) °C 

The obtained crystalline material is dried in a vacuum oven at 45-50 °C 
and 6-10 kPa to give 23.46 g (88.10 %) of the title compound as white crystals. 
Melting point: 147.5 °C. 
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5 

Example 2 

3,5^iamino-6-(2 r J-dichlorophenyl)-l^,4-triazine 

A suspension of 24.0 g of methanesulfonic acid and 21.0 g (0.079 mol) of 
aminoguanidine dimesylate is wanned to 65-70 °C in a 500 ml round bottom 
5 flask, equipped with a stirrer, a thermometer and a dropping funnel. The mixture 
becomes homogenous after 15 min, then a solution of 12.0 g (0.06 mol) of 2,3- 
dichlorobenzoyl cyanide in 10 ml of acetonitrile is added dropwise. The obtained 
mixture is stirred at 65-70 °C for 1 h. A mixture of 9 g (0.223 mol) of magnesium 
oxide and 60 ml of water is stirred for 5 min and the obtained suspension is added 
10 to the reaction mixture ova: a period of 1 0 min. 

The temperature of the reaction mixture is raised to 70 °C and kept at this 
temperature for 3 h. The hot reaction mixture is filtered, 90 ml of water is added 
to the filtrate and concentrated. 60 ml of water is added to the residue, the 
suspension is stirred at 0-5 °C, then filtered off. The product is washed with water 
15 and dried at 60-70 °C to yield 14.3 g (93.1 %) of the crude title compound. 
Melting point: 212-216 °C. 

Example 3 

Crystallization of 3,5-diamino-6-(2^-dichlorophenyl)-l^,4-triazine 

20 10 g of 3,5-diainino-6-(2,3-dichlorophenyl)-l,2,4-tria2ine is dissolved in 

400 ml of acetone at reflux temperature, then 0.5 g of charcoal is added and the 
mixture is refluxed for 5 min. The clarifier is filtered off and the filtrate is cooled 
to 0-5 °C. The precipitated crystals are filtered off and dried at 90 °C in vacuum to 
yield 7.0 g (70 %) of the product. Melting point: 215-219 °C. 
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Claims 

1. Process for the synthesis of S^^amino-^^^cWorophenylJ-l^^triazine 
5 of formula (I) using 2,3-dichlorobenzoyl cyanide and an aminoguanidine salt 

as starting materials characterized by reacting the 2,3-benzoyl cyanide of 
formula (II) with 1-2 mol equivalent of aminoguanidine salt in 3-6 mol 
equivalent of methanesulfonic acid, then transforming the obtained adduct of 
formula (IV) without isolation into the product with magnesium oxide, and in 
10 given case recrystallizing the so obtained crude product from a proper organic 
solvent. 

2. The process according to claim 1 5 characterized by using the dimesylate salt of 
aminoguanidine of formula (III) as aminoguanidine salt. 

3. The process according to claim 2, characterized by using 1 .3 mol equivalent of 
15 aminoguanidine dimesylate of formula (III). 

4. The process according to claim 1, characterized by using 4.2 mol equivalent of 
methanesulfonic acid. 

5. The process according to claim 1, characterized by carrying out the cyclization 
reaction in the presence of 2-4 mol equivalent of magnesium oxide. 

20 6. The process according to claim 5, characterized by using 3.75 mol equivalent 
of magnesium oxide in the cyclization reaction. 

7. The process according to claim 1, characterized by using acetone for the 
recrystallization. 

8. Aminoguanidine dimesylate of formula (HI). 



